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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a throughput in 
a step for burying an insulating film into a recessed part 
and keep flatness of a polished face, in a method for 
manufacturing a semiconductor device that includes a 
step for polishing an oxide insulating film with an uneven 
film on its surface. 

SOLUTION: A manufacturing method includes a step for 
forming an abrasion stopping film 26 with an opening on a 
semiconductor substrate 21, etching the semiconductor 
substrate 21 through the opening to form grooves 23a to 
23d t and forming an insulating film 27 in the grooves 23a 
to 23d and on the semiconductor substrate 21. The 
method further includes a step for feeding first polishing 
slurry on the polishing face of the insulating film 27, 
polishing the oxide insulating face using first polishing 
cloth 102 having a polishing face with first polishing 
hardness, feeding second polishing slurry to the polishing 
face of the insulating film 27, and polishing the polishing 
face of the oxide insulating film 27 by using second 
polishing cloth with second hardness lower than the first hardness until the abrasion stopping 
film 26 is exposed. 
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0 


-7465 


m 


D 


0 


-3299 


880 


-4976 


-754 


-8219 


X 


E 


0 


-3299 


-880 


-4976 


754 


-8219 



S£) 1 . mtiLlt c m/minT&&. 



[0 0 5 7] *i»#S«l:^^rP - h ^^^74 

fll&RW"i-5o El 8(3. 1 a>*a6o*t8K« 

OV^t7P-f t-btfc^o 0 9(a) — 

(c) , 110(a),(b) ^n-M/yfr^yi/-^ 

a ^*r»j«-*-sxa«:*^**rffiia"efc«. 

[0 0 5 8] El8lCjoV>r P 1 "C^-r SiNlffi^t&IB^ft 

fcifflia©fca*«o»j*xaw:*oj;5teft6 0 *-r, 
@9(a) u:*M-<fc5^ iis^yfo^ya^ifi 

10lIi:l8f^lOnm(7)Kftl2 5 
£ 1 00-2 5 0n m<Bftft;Bi 2 6 frUJifc:»J&-*- 

5 0 rrX% IMtWrtft^ya^ (Si0 2 ) -C*>8, tt 
<kK2 6ttS{tvy 3^ (Si 3 N 4 ) > *flS»fb^!>=«^ 
(SiON) OJ: 5l-a*«r^fc-fST«fi»63BWtt-C*>So 

-c^^o— /wv?^ (SiH 2 ci 2 ) ^ry^^r (NH3 ) 



0. 2TorrKR36f 

[0 0 5 9] «V^. El 9 (b) Id^-T X 0 l-> ^^-^Sl 
tMi**«*«>»til2 6 Xt/iMtBt 2 5*rJfc*Lfc 
t&^> |9(c) fc*WJ:5fc:* mitm2 6RXftbitK2 

5KBt>*b4v^»Oi/y 3^K«2 lSrxyfy^L 

40 "OBStfO. 2/im-O. 5/xmgS^i|V^1^4 
<£>j|£ (IMIffi) 2 3a-2 3d^MtS 0 !B 
1 ^ 4 CO ft 23a-23di:iD^!)3 1 tf>^ 

^jfi««a s KiE£*U 0. 2 5ymS«^W 
ioi»2 3 cfcB»LfcfB*tt*v>aBttoJBi^>**«l 

«22ci49, Ml 0 mO^ 3MgCDifI<7>?t 2 3b|I 
R^Ufc^^4 , SS^ffi8(^^2 0^^^2 2 b £ 
4 »+/im^l^W2 3a ) 2 3 d fcBtft 
Lf^^^iAV^D5®CD^3(0^^ L ^^2 a fcfcS. 
[0 0 6 0] «V^T* v-y ^S«2 KOBMM 
50. fcttKIRB 1 0 n m©'>!> 3 ^ W2IH2 4 t»fl!lt 



(8) 



13 



So CftlClot, «l-l40i23a-23dl:R 

*tE^»J*xai«l»T"*-*. @8l:^tP2^)I 
U\z&z> 0 coig-cii, Hi o(a) 1^1" J: 5 I 

CP (WSMS-frat^^XT) ft, ECR (Electron Cyc 
lotron Resonance) ft<Dj;5ft. l^fr*****?^* 
(HDP (high density prasma ) CVD (Chemical 

Vapor Deposition ) fe£/B^T, *S D 3 ^£4E 2 ICO 
«ffi^JBl~JB4(7>j«2 3 a -2 3 £ «9 fcff^ 

Biff, «*.tf«7 3 0 nmSS(Di/!l 3y8<kR2 7 t 10 
i/y3ySfi2 1l:MU ffttr^>y ay»<kK 

2 7^il-^4(D«2 3 a -2 3 drtC^I^ 
tPo iS^yX-rCVDft^fflV^Kf^i:, (SO 
SfeV*S3©i*2 3 c ft^Vy ^>^{kK2 7(Dm$>& 

*a*«fc V^±\cfttDtiZ> Q r^^y=ySfl:l27ii 

K— :/3*bfcP SG, BPSG, BSGOJ;? 

[0 0 6 1 ] HDP-CVDftiaotV!) = V-gKbK 
2 7SrfiHftt5i^luH 0y;ttfRj£^*:"* (^12 
^) rt^SiH4«r!Sl 5 Osccm, K*S:«Sj2 3 0 seem, * 20 
4 0 0sccm(7)^»T^A*f-So ^^D 3 ^ 

2 b <D±(D is V = Xfla* 2 7 (DKV^ff < ft 5 
RV^ffia^»3C0* J f-««2 2 c<D±<DisV ^^SftS 

2 7^KS^»<4otV>6o 3fcV^SS3£>8t2 3 

c 0>s&«i«<z> > y = ^mtm 2 7 tf>g|ff t 6 tt, J£ 2 

Wi2 3 bXtt*l tf>J&2 3 aa5ffl5iffl«^>^y 3 >^ 
M2 7(Dgf t 4 , t 5 ct 5 t>ff< *oT^5 0 ^<7> 
ff< ftotV^5tl4»2 3 a — 2 3 d©«SiS0. 4m 
m. «V^Sg 3 Of 2 3c (Mf&fr 0 . 25m mSSOi^ 
fcl. i/ y ^ y SftK 2 7 ^ i 1 (D if I« 2 2 a 7 

3 OnmtOff £ £ t > t 6 # t 4 ^ t 5 £ 0 1> 
Ml. lfgff<ftSo 

[0 0 6 2] dOtfcHBO^y 3^S«2 1 ±BLfc 

P 3C/Ttll ^fy^ii!Si:»5o mi^y 
^coWSXgT-te, SFBg* l 0 2 i: LT£Mi>iSq°n£ I C 
- 1 0 OO^fflv^So *fc, flr«3J£ Lt, 7^Stt« 
Ofgp p p^PLANERLITE-6103 , **7$y htt<Ofti&%S S 40 
-2 5, lEVM**^— ;W±iSi£Offio p p^n^— /U2 3 7 1 
SrfllV^o PLANERLITE-6103 , SS-25^rfflV^i^ 
lctt*B*»cJ: »9*3K-rSo 

[0 0 6 3] tf, zsV = ^»{fc;Bt2 7SrTffl!J^UTa 

W«HR3 1 *:0f3e<oiHME«fcRi -CBME**& £ £ fcfc* 
S«^RpA 3 2 tliS 31^ C#ftXI*K#:tfft 

2 kffifi3 1 ^ria<5^^> ^ iRlB#i-Sftii: 3 5 0 c c/ 50 
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i*io2 «»is«3 3 ©me*? y 

So ^9y-Ht, ^5y-»»y^H07H«»* 

[0 0 6 4] * Lt\ £«{RftA 3 2 EE-TS 
£oT»BfSXfi3 3CO^y 3^«{tJR2 7 iWFSfli 1 
0 2 «r««S*TW«*rH!te"*-5. *0>SF*#IIS&Br^ 
^M»»t5i, Kl>ffiS<0»3O*f««2 2 c, 

y =>y®ftg2 7<D^tfsggv>W«* 10 2 H<toT±i: 

[0 0 6 5] Z.<D£?\zm\,^mifil 0 2$r/8V^£. 
U t £h^^[ia^^it-<T^<^ : ^l 0 2iC^«i"ScD 

raatosFS^- b\*m< ft tK ii«w«fA s ^mt-So 
<bfcw*a*w*stts. ft*^ ii^fy^ffs^t 

S»fctT5fc»f4, Sl^40i23a-23d«V^ 

*L««^#aE-r s > y = 2 6 com^mm^. *? 
^^±ffi<D±mm<o 1 0 %«±, 9*l<b3o 

t^otf*7 0%ggwWSS«3 3£JB^S^<!: 
[0 0 6 6] ftl^ EI 1 O P 4 2*7- y 7°Oi 

ixgic^So :oi2^7 i 3'^iiiS"efi, w« 

*102HTIC- 1 4 0 0&fflV^»9£>v'y =" ^ 
^So ^^itt, KOHSr$if#*#J 

GSfq*) wQS S - 2 5^r^*t-J: H : 1 

[0 0 6 7] ]) — ^rW^*l 0 2±lCgtcft3 0 

oc c u ft a* 5F®«3 i^[Hite^:R3 "C* 

lel^^^rS <^ t>«-. S«««F*3 2 t)fiS3 lira 

u*iRixtta!*[p]i-iiH55«R4 -emesitSo ^ut, 

SWME3 3«rSf**l 0 2KAP UoJtS^, ^y = 
>KfkM2 7 0flF«^BB*6L. S b\^mtm 2 6 S:W« 
l»j«i:b-CW*«r*Ti-a. *27fy^ff«m 

Sfe&3a»v>w«* i o 2ic^m^ns^x\ i/y=i^mk 

^27 ^dSRS^OW** 10 2 <75jfffi^d5SB 1 'ATurZ? 

(Dmmxv t>/hs< ftoTvy =*^gMbffi2 7 co^^o 

®FSSi:lM]aoW«S:<o3l^/h$ < ftS e 
[0 0 6 8] 5 ft^2^^^7 P O^XST^i, 

in 10(b) \zm-txo\^. fK\i^m<o^\<om=FW&2 

*l,£o SP^> ^TC0^T-^«2 2 a -2 2 c ±<D^V = 

yif«2 7»g^, »*S*t-cvy ^iM2 



(9) 
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9, v-y = ^K{k«2 7*a*ii*nfc*i^*3©« 

23a-23 d KioT^^Piffl^^-ro— h f>-^ 
T^fV^ay (ST I) dSJKfiKSttSo ttV^ ft 
ft8t2 6 irKibK2 5S:l»*i-S. 

[0 0 6 9] STICio-CdiStlfcfll 
^3^fiS2 2a-2 2clCDRAM, SRAM 

KLfc**»«B-ett, WJF*»-C«>««»il4:b-CHD 

[0 0 7 0] #cK, luf^y(OiitS2^f^^ 

HI 10 (a) v'y 3V8ft)fi2 7 0iSi: 

ffiffl"t-51B§£fi£ tt^ h ^^-ttSicDffiD P n^ 6 D s 

[0 0 7 1 ] S-f, SSl^y^offlflftt, 18*1 0 
2 £ fC I C- 1 0 0 0SrfflV>TfT#5o *fc, *^y 

ffll^fcC0 0 ^^^?±iacora n p p^PLANERLITE-6 
103 £&ffi-rSo tWStl 0 2, ZrCDttKDWm&t* 

[0 0 7 2] 
[«2] 





6DS-SP 


1st. CMP 






ICO 000 




PLANERLITE 6103 : : 1 




5 psi 




1 psi 




45 rpm — i 
45 rpm — ' 




SOnm/minUT 



JO 



20 



30 
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4 £>J» 2 3 a — 2 3 d <D±tf> *s V ^ ^BKfcK 2 7 <D 

mmm&i>±$ < 

[0 0 7 4] ^2l:/Tt*#iaoX@10(a) tC^t" 

i/ynySftS2 7^it^t, ffii^t*$io 

Kt^HMS 2 2a (ELbOv' !> a VgHfcgl 2 7 ©±fflHi|g 1 
<D£ 0\Z.&\<Dm*nWL2 2 a^>y3y»ftl2 7 0 

[0 0 7 5] HP*>, 3 22c, 

&W*S«C0ffitt^*2O* J F-««2 2 biii^ffiLT 
l>§V!i =^l»{b»2 7 li**L^n««Wfc:13< fto-C 

S^btffcSo »l©*^««2 2a±©v/ya 

ygfft!2 7tt. *<D^m*as;fc#i^^W*fci 0 2 

[0 0 7 6] HIOJ; 5t-> 110(a) KHS^Tfiitti: 
ftotv^^y 3>-K<bK2 7^>fiSrJSbt"3i:-e, * 
(Djg 2 OWIfXa^*3V^-C» 1 4 CDfg 2 3 a — 2 3 
dO_bcDv-y ^yi«2 7<DiSWWBdsaiW]$4x5o 

BFIi-ettWBfljar I C- l 0 0 0^b IC-H001: 
irfcK, fflp p n*SS-25M*tl^l^ 
»^*3Rlfc^7 y— t LTttffltSo IC-140 

o^, i c i o o o tracjsja^y * 

ftT^S**, tOTl:iiS u b a 4 0 0 £I*l*lScO*<b 

[0 0 7 7] -<nm2*y-yZf<nmm&W*%:Z\^ 

-To 
[ 0 0 7 8 ] 
[^3] 



40 



[0 0 7 3] 77!i — ~C <5 PLANERLITE-6103 I3\ # y 
i/y ny^iS]^ LTttfflSlx*<J03&s-«W-C*)t), 
i/y =i^*fk:Bt2 7 fcft*MtelsfcA/£RJSLttv^«> 
BFBu— bfi/hSv^s. iia'Ufcjf/EE^ 

h$r2 0 0 nm/^Ti^^J:^«ItSo 





6DS-SP 


2nd. CMP 




WW* 


(IC-1400) 




SS-25 : tt*=1 : 1 




6 psi 




1 psi 


<ff*£BCttR3 


30 rpm — 1 
30 rpm — 1 






250 nm/min 



[0 0 7 9] — % 2 05filS^i*-ett; * 3 
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ofcjpi^yy 3V8«2 b^m< ft 

9, ov>fc«:Sft;Bt2 e<o±<Dis\) *>&VcM2 7a*Bfc 

[0 0 8 0] J^_hcoJ:5{-> Sufy^filgt 
Offi«<DjBlXtt*2 0*^-«« 2 2 a, 2 2bC« 
^1^^:^1^1-14 012 3 a- 2 3 d 

[0081] ^mmmm^n, ^&mcoxo [oos 7] 

FSrfflv^vy nyiftB^xyfy^fSI [31 5] 

SXSSrBB^Sffio^y = :^SMfc»2 7<Q^®JtS:ig£ 

K«3l**ix«u«»aiJ£» (HRP) i:iot»«L *0 
tct^^bs 01 2— 0 1 5<DJ; 5 fc&ofco 
[0 0 8 2] H12, Bl3lis V =i >^ft;J^ 

2 7 ©SffioaSBttT?* 0 , 014, il5li$U 
-T^y^WSSrlftifc^y =»>-iMt2B2 7cog|®(DlS:^ 

[0 0 8 3] ftfbK2 6dS#«Ei"5^^7>f ^ffl^tJS 

foH l 4— (DSft^abttS J: 5 fc* -£*1^ ± 
{Cft£-*T% i?/U^<Dj^£1?vl^lET*te0 1 3, 0 

[0 0 8 4] ^0^"C\ JB2*xy7 p tf>W**»*.a 
i:, 010(b) tc^-TJ: 9(^1MS3 3<0W«fffiJ* 

¥SCift5o 

ff2« ^ 
0 1 0 (a) \C7fk-r^mX% ^BHfcflg 2 7 OliC 

^fflt^iigit 1X7^7^ y tm±<dm i 

RRA3 400^ftfflU SU77^1ii:i27 

[0085] is2«-chu y — icoivrtt 

[0 0 8 6] 

[§|4] » 
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MIRRA3400 


1st. CMP 






IC- 1 UUU 




PLANERUTE 6 1 03 : : 1 




5 pst 




7 psi 




9 psi 




103 rpm — | 
97 rpm — 1 


mmis-b 


1 20 nm/min 





MIRRA3400 


2 nd. CMP 




BUB* 


IC-1400 




SS-25 : : 1 




3.5 psi 




3 psi 


y y-*— u 


5 psi 




103 rpm — | 
97 rpm — 1 




330 nm/min 



[0088] »i^fy/«si§m seifli&ra 

®»(Z)KV^ 3 Oi^I« 2 2 c l^ffi LTV> 5 
=« 2 7tt. «v^W«*i 0 2 £<£>g£ttl-J: 

ti«a«i^i»*sixsv\ £^iao»io*f 

[0 0 8 9] fB2*X*:^OW«IgOW«^li, mm 

0 2 fcOjfffi*«r'h£< U ^oISIOIS: 

<D«WJ§ffiKJ:5WS*l 0 2 oSBiiffit££{g;T£-t2: 
isv^ia^ 1 ^®«2 2 a l3otl?V^^y 

^Kffcfil 2 7 U ^o|B 1 — 81 4 <Df£ 23a- 

2 3 dtCi^y = >-BMfcBi2 7tf»«>a*ti/. ™kt^ 

[0 0 9 0] ^2(DHJEO?gffi^J:^«, »-oiH 
S«W^fflffi^«W«**R^Bflfflrt«-^y 3^i»{bW2 
7 ^o«®F«S«3 3oaEffi$r¥*a{bi-5 



(11) 
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tiot*^1W«'e^Bt«, t iiSr^mLStv^ 

[0 0 9 1 ] ±Etfc*i^^y^M©*t 
tttiot t nJ&Si?^«te5MBU S&fc* *2^fy^ 

^fctr^K HI 16 (a), (b) J: 5 Kftofco 11^77 
:7\DW*<D«<OB«*;^1-H 1 6 (a) T'tt, 911X7* 
?<DWm(D'&(D t iot t nfc 1**56 0 0 nm<Dtt»SitfS 
fcofc. iJX^WUT, JS2*^y;A0ffl»^«<&iM 
Sr*-Jia 1 6 (b) t iot t iiKltttf?) 8 0 n mCOm 

[0 0 9 2] g53ffi] 
[§110 (a) K«i-*«"C, i/!)3>'»ft«2 7©SFfl: 

teffi-rswsaset ttry?^ k-^v 1 y tm±<dm i 

RRA3 4 0 0l:SfflU UK 1 t H 2 * 

g^OXyy -5r^^fi^?rf2f)^i:ia 
fcU, #«S:#Jt ItKOHmmM^SS- 

2 5 &tt*t?*3RL;fcfco*fflv>;fc 0 ss- 

2 5cDft£l t Lfc»*fc*fi*<&*Sr2. S^tfcc * 
r>A (Ce0 2 ) *^tfh<o*m^^xh J:v\ #tfc#J 

tLTNH 4 OH^/ut*VN^t)(D^fflttt) £V> 0 
[0 0 9 3] Sl^T^/«I^K*6C^l, 

^2^^^7 P ^^^)^*^7^lEfcr5o ft*5, tt 

flr^S® 3 3 t 10 1 (DtB*M*3SSS: 4 0 m/m i 

nfiUrt"*-*- tdS#*UV\ 
[0 0 9 4] 
[«6] 
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M 1 R R A 3400 


1st. CMP 






IC-1000 




SS-25 : fft*-1 : 2.5 




5 psi 




7 psi 




9 psi 




103 rpm — | 
97 rpm — I 




330nm/min 



JO 



WIM8RP. 


M 1 R R A 3400 


2 nd. CMP 






IC-1400 




SS-25 : : 1 




0 ■ -> psi 


.<7 — f-aS^Efl 


3 psi 




5 psi 




1 03 rpm — i 
97 rpm — 1 




330 nrn/min 



[0 0 9 5] 
[S7] 



[0 0 9 6] iEbfcftft^lBl^^y^W**:^ 
m 12, Hl3^Lfe^!)3>'lfftB2 
7<DW»J3Rfi^*ffi^BflCi^ Ell 7, HI 8 ^Si- 
ft 9* ffi8[<0*:#/«C^^9>r^lrB-CH:, 017(a) Ul* 
^10!IX^2 0i|-C^i-»'&l-it-<r, v-y 
3 y^bl 2 7 ©iJKi^il:^ 1 1 0 *£>(Bi<d«« 

itf -CfcH 1 7 (b) , El 1 8 (a) , 818(b) tw^-T ± 5 

*>y 3^KfkB!2 7ttt5ff3pai-*^fco 

[0 0 9 7 ] C0DjBl^7 !, y^O#li^ftft^«to"CW 

estLfc->y aySft8 2 7 0lH^*^ti:: 

5, 119(a) [CT^cfc 9 > Rff t iotK*ll<^ 

^ ttHB-e© v y vgHbjgi 2 7 <Dmm<o^^m-<ti t z 
iai9(b) iz.7jk-r£?\ztg:Y) , mmtiotmmii<D 

[0 0 9 8] ^±W<t5lC, iUT^^ili:^ 
2. 5te<DffiSl-*^£Hfc*7 y-l-iSSF*!^ « 

v^^mtm (sio 2 ) ra\ **-e*a do) 

[0 0 9 9] 

Si0 2 + H 2 0 & Si (OH) 4 (10) 

i9KJS*sa (10) (D*«»ci«^ft<ttS. wtttt. Si 
0 2 *> 5> Si (0H) 4 t-S! *> 5 Pfl KKSi (OH) 3 & X + IB £ 
CT, S (10) <0>&ffi^0>RJE*J: — XKfiw 

[oioo] t©*i:KOHfc # m4<, r^>-^^tfc 

5<? Wt«TMAH (fh^^W^^WK 
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KOH<D>{*l'^<DMMmfr1&T*tZ>o wJxtt, [H + ] 
[OH" ] = 1 0" 14 = 1 E- 1 4 t^^ofem&hZtift 

[0101] fc£J:!K T 5^*5MS*lfc:J: vm&zti 
5>ftyotSl:iot«:S (10) ^*5V>Tte^fflSr 

(iK^7Mt^^5^*ttl^ffl^^^< ft 
5Ct^^> 0 L"C*JffcTMAHlCj;94fi!cSn 
6N(CH 3 )4 ^>-tCjoV>-CtK + -Ytf-^fc L< J* 

K^7^^^<0,t5fta* ft ttfflEff ffl £ ft V \ 
[0 10 2] fi£oX, KOHt7^yl»»»JS:*l:lR] 

^cttLfci^c, do) khsv^t, *rffli^o 
SJC* s Jt*Jt< fta. -n«, *9y-fc*5i^ctH« 
x% KOHS^7y-^7-;y*^7y-^-tf^-^ 

tcioT^tt-eti^^i (10) O^diJ— 0>KJE«rffl.*L'& 

Kftfco 

[0 10 3] ft*5 % ■MfrfeVfr-fctt, v-y ^^ft 1 ?, 
v^y 3^«<bBt^»ura5nWftSlC*X^bft^feW 
MJSrtTto^rSo WfS<0»<Dffc^Wft9l 

lBoflJ»36SSfi^ftSo 0ilx.fi. ^7!)-atSD p D« 
SS-25 £iSn p a £PLANAERLITE6103 S: U t <0 Sr 

[0 10 4] El 2 0—E12 3fl, DRAM©^^7^^ 

y^BF«SrtTftofca<7>«liSr*LTV>S 0 II 
2 0, m 2 1 te, SS-25 M-t O 2 {g<£>4©i§j 

ppife PLANAERLITE6103 ZlNZLtz*? V — £ri£ffi UXV^ 
So £bt-> 132 2, H2 3fi, jgo°n£ S S - 2 5 tffi 
dp^ PLANAERLITE6103 £1*1 DW^XJP * 9 y— 

[0 10 5] tn^^8igftl:J:nit SS-25© 

5 0 ftf-. S S- 2 5^tt*Jc±5*WffdS?3F«u— h 
\Zt*(D± 0 ft|g»SrRff-r^S:»W"t-<5. 
[0106] B2 4I4, SS-25 i: *fi*<Z>ffl-& fc W# 

vSHbK (Si0 2 ) Kol^Ttt, «7K^J:S«r3R«^*# 
< ft£tco*xX, EFSu— < &oT< SC. id* 

fc^S. ft*5> H2 4(Dtt*|tt, S S - 2 5 
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otRStvya^fcR (Si 3 N 4 ) ©wm^-hoBB 

mm^- hnmrnz^i- fc<D-efcai^ sRaii^ya 
>mum<Dmm\<>— biz^t^mm^R^^^^x. 

^«fleS:»ft5fc^-ettftv^fc^i?^So ft*3* El 2 

4^»^>y ^yiftB-^t^v'y a ^khlKcd 

#F«iiWifc fc, 0 2 5 (OX 5Kft5o 

[0 10 7] ±Ebfe*16»«-e«:, 

/<? fk^S^fti LT. ffiS^*ft5«F«*Sr5f*+S 2^ 

[0 10 8] *<7>H»tt, LXE12 6 (a), (b) M 

5ft'*^ — y^rtt^TEGttest element grou 

8 0 0/imX6 0 0/i mXfc£ e 
[0 10 9] El 2 6 (a), (b) l£*5t,>X. > y ^^£^5 

1 f^f*— L^IE^^^SI (trench) 5 2^3 8 

11 00-1 5 0 Mm(75iatt<7>ett«4S5 3(CS^ftX 
M^Ti3^ «5 2Oj£ffi£-t<O«H0>v'!; =»y| 
S5 1 coS±®<t <D®H^3 8 0 nm£ftoX^S 0 ffi 
tt«*$5 3 (Di/V ^ism&S 1 <£>3c®t-f*> Si0 2 <fc 9 ft 
^S3M«5 4 # 1 0 nmOJ¥£(C^/££*X, $ b 

ic, *ofl&ttffl*S 5 3 <D±\z.te$]mmtm 5 4 UX 
i/y a>-M{kK5 5^9 9 nm(OffS^JBfiRSftXV^ 

[0 110] ft*5, Stt®«5 3tt, Fflx.tf^K^J-^ 

gctd, TEG/^- >-CD?S5 2rt^Si&*6»KS:*%i" 
SXglCO^XRP^i-So 127(a) 

m&Sty?*"* (HDP) CVDffiSrfflWv^ya 
>S^5 l<D±^S5ii6IW!(4: LX>y =>K<kK5 6 
40. *mj&L>tz 0 S/3aVW«5 8l4, gttii5 3(Oj: 
XSfc^mb/cJRISirftSo 
[0111] ft**, v-y =^®?ft:^5 6(DWfli, St 5 

2 J: D t>i¥< , Witf7 0 0nmi:K)ISJlS. 

jktc, »fgittt77 p 7^ k-^t- y TM±<om&& 

MIRRA3400 ^r^ffi bX V U a Vg&fklK 56^:2 
[0112]MIRRA3400 CO^F^fiX^, 

5(7 -yF^)Hi:^t53i7/^^wJ;543Htff^ W 
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m^y b*<DTm<Dmm\z%L*)ttrtbfrz v y y 

yt*m^X\,^ 0 Z<DW&fc?>'Y>'y^t IT, IX 
1 0 10 N/m 2 -1 X 1 0 4 N/m 2 ^«Sffi, #£L< 
f±, 1X1 0 5 N/m 2 -1X10 7 N/m 2 <D$m<0 

So 

[0113] IP*>, IBl^y y^«>W*«, E15{c^L 
102k LTS!So I C - 1 0 0 0 Srffl^Tf? 
9c ^OWH* 1 0 2 0±ICIi, K-grooveil^tfixS 

S S-2 5^^67KT**3|RL/ctCO^ffll/>fCo ft*3* 

[0 114] 
I«8] 
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MIRRA 3400 


Ist.CMP 


IC-1000-050-K-groove 
SS25 : $?*=1 : 2.5 
5 psi 
5 psi 
10 psi 
103 rpm -i 
97 rpm J""** 
320 nm/min. 



10 



[0 115] rcDfg 1 ^ycDffimJLfete. S52W 
+ *^*3«-5^y =^>mtm5 6 0BW*5 3 0 nm~ 
5 5 0 nmOS J^*ot^t*T$tl5o 1 
y^ffWSiHTtSi, 02 7(b) (OTti 5 fit 

2 ^fy/olflSCSSc 

[0 116] ^^s^OWBXg-Ctt:, 0 
2&££VM C-100 O^biP)^^ I C - 1 4 0 0 
SSlftb-C^y a vK{fc;ffll5 6SrW»i"So t^lC-l 

s^ttfflbfct^iraistoti-So -tow** io 

[0 117] 
[*9] 
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7^-< H^T-'J^Utt 
MIRRA 3400 


2nd.CMP 


IC1400-050-K-groove 
SS25 : $4*=1 : 2.5 

3 psi 

3.5 psi 

4.3 psi 
103 rpm 
1 00 rpm 
230 nm/min- 


OTltfi (Ay K) 

•VI *ta «^ «/ 

SfffifiHieSkRs 



[oils] m2*7-y7<Dmm\-$, 112 7 (c) t^-t- 
y 3 ^Sfti 5 5 ^ ^> y 3 y Sfi 5 1 oil 

BISK X 5 *S y 3 ^BHfcK 5 6 OflF^ft 3 0 0 n m 
-3 8 0 nmt^^ *2^7 : y^if lSl:i5^ 
y a VgtffcK 5 6 (Dflp^fite 1 0 0 n m~ 2 00 nmk 

six^2oiSisi-«tntf. spss-to^ 

y =1 VKftJKOWSfi^^-rS £ , »5 0 0 n mOJ? 

[0119] 5/ y 3 ^StftK 5 6 (OSF**»*.fc«^, 
i5 2<D4 3 *^"C(75v'y 3y8ft8 5 6 (Oi*f^ jy V 
>^*kft5 2(D£$ (JESS!) k<DBB«*»J^bfci: 
i 4B 2 8 ©SUtSt i 5 4»*##bJxfe. 

t/TSiat^5c iii2 8oH»icJ;tiH its 20^522 
0*SL#*< ttSfcOih,, BP^, j» 5 2 4>JESflia*J| 

So 

[0120] k r «oJ: 5 l vzf<DZh<D 

Wmfefc&tlfts lmmXlmm^^8to'>!i 
ny^«Oi^r^f y^y^lli3 OOnmiftS. 

1 mmX 1 mm(D^^l5 2rttOV!l =■ VSHbBI 

^a^-z"^ ^i/y^t^ 1/4 ic&s t frtifr^tzo 

[0121] 

Rio] 
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7*9* Kv*U7JH± 
MIRRA 3400 


mm cmp 


IC1400-050-K-groove 
SS25 : S«zk=1 : 1 

4 psi 

4 psi 

6 psi 
83 rpm 

77rpm> H * rt 
330 nm/min. 


-Of- f-3.-7E.fi 

Vr-t—V'sVEfi 

RB«IB60tR3 



50 



[0 12 2] COcfc 5 «P^0 2^r^«C 
5 1 ^®^*R^(c#ffi^5[M]dh^i^^^n v?-(7) 

[0123] ^mitmmcommizfttE-fzwdhte, 2 0 

mmEg^OftS^^tC^V^-CElfldli^ct^^M^^ 0 0 JO 
[0 12 4] tZ.%X% ^frSS^niO^^^p 

&!g*R&-rfrzn$kLtz 0 ^m^mmtLx. i29 ^ 
f^-r<£ 0 \^mz 1 1 ^ m(Dm£<D"yy ^^m&^-t 0 

l , W 2 SrffiV^Co ft*5> 0 2 9tC*3V>r, SfNc 

[0 12 5] *»IC^L"CfflV^*l <Oi^y rn^r^^^ 
Wi £LTte s IE 3 OOfel^Tt J: 5t-> IHi&j&s« j S 3 

-fz-bco&m^^zo tit, tn^iws2^>y 

ioTl 0 0 0 nmO»^'>5 ^^BMfcWSo 

0 8>WIW«Lfce t^W^ftf^ W3 5 0nm^4 
ofco ffi«3S«i LTI*I2 5 (c) K^L*icfc5ft 

RRA3 4 0 OSrfltfllLfco 
[0 12 6] ttt, tBKDisV 3>!)x/nWi _h£fg 

So Lfctr 5, B31, H3 2<Di5ft 

f4, **aflt»HS*lc:J:o-CBI2 9«»i:»oT4 

9mmxmmistiit 0 m3i<DXti^ n^y=^ 
^x^Wi (^±^v^y =^®HfcHgso v-y^>-^^ 

[0 12 7] L>6>U B3 2i:«tfttf, $2(D'>y^y 

^x^w 2 (D_Lcovy 3 y^Mso te, f y 3 >- ^ 

AW 2 oaffi^»oTD0fi^*{t36S»UV^J|C»*i* 50 
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\zm&m&j£t$tiz*m#mm\z&^xte s mmm^m 

rtfcasi/y 3 v8Hfc;KSo b 

*ns?-«s±l£Lfc*fl=i:«*r. Little* 

[0128] $ fcfc. **^#fi. 126(b) Xf&BX 
^tJ;5i:, **^*/h*JStt«« 5 7 

ff}5 2<Dv-y ^vgtffcigis 6of*f>f -/ v^^ifcid 

ffc5 2rt^^^-flg|5 5 7 Sr^L*V>S^(Cit-<-C, 

^ ^ -dhas 5 7 trmat tti^^wt^f-f * s/v ^ 

W*»aTK45: t&t>fr^1t 0 7. 5 m 

mX7. 5mm^#J^5 2rtl:, 1 0 a* m X 1 0 
/imO¥BM^^^- i£blFi5 5 7 ^:50 MmtfyftH 

^-OJFPS 7&SJ5 2rtfc»*Ufc»*tett. *r*b£rift 

5 2rtfc»J*L^»*fcJt^-C, 5/ y = VlMtBt 5 6 

[0 12 9] ^oT, 2XT*y'7{z£Z>Wmmz%>\,^X 

»/h*»tt«l* (^S-flaO 5 7 
^ya^IfiSlO-fi-CfcoT, Sffi««5 3<D 

[0 13 0] 2^T7 7 p »i*tt^*l^«l 

* Wi^o«ft*fiJffli-**ife, t>t<lt S5100 
n 1 0 0 0 n m(^¥-MO ^-^Sr«5F«ffi^ 

m2<omm(omm) ^^x^5^, dram-it 

[013 1] trt% 13 3^Lfc^^ffc*:x.^6 0 
^•ftlBBffw-tixJettH 3 4C^fTEG/^-y6 1 

^ttRSrW^o T E G^^-V 6 1 ftmfcSgtt** 

0 0 jxmX 6 0 0 m m"CfcS 0 -^tt^^OTEG^^^ — ^ 

6 1lt 03 4C/TLfcJ:5lC, v^yay!)x/N6 0(: 
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fc««KTB5jE*«<D»6 3t*St5o 3 CO 

^5mmX 2 0mm<D&&1&(Dm 1 f — 

64i, ^j5mmX 1 5 mmOS^^O^ 2 Offitt^^ — V 

5 0 ^fc, ft 6 3 rtM;fc5^T, 1 5mmX 1 5mm<£>;*C# 

*©a9©**6 eicitt. fl» (*/hffitt««) 

[0 1 3 2] ^CD^ — tfh§C6 7 fi, 7 m m X 7 /i mCO 

I*, 1 0 m mx 10m m<D¥ffifl£#t"Cilo 2 5nunb°^^ 

6 71^(^111:116 3^ft9 0)(N(6 6(7)8% 
SrfiafrSCirfcfcSo 10/imX10/ira« 
(Df^—thUe 7 ft, IiCi»tt*6 3rtTO»5 
<^«*S6 6 l 6 -irKfcSo 
[0 13 3] -t IT, gSOTEGA7-y6 1 Ofgtt £0 

— V'^flcKi/y =^K{t;RSr«?*Lfc«ic, i^y 

[0 13 4] i&6 3<DjgBi3:, v-y 3>-^oixn6 

0£>flH4««6 4, 6 5RTfX? 7J7"7'(>'6 2 ty 
^-M6 7^^tlftl(7)±®l:St"C 3 8 0 nmOS 

J:oT9F»bfc4:r^, 8 %co^ ^ -flgp 6 7 «:*-*- S 
TEG/^-y6 1 fc*3VvCtt, M6 3(D±XM 3 5 CO 

ftofco 1 6%(7)^^-c{b95 6 7^f5TEG 

— ^6 l l^&^Tte, ^36^J;5ftf^^vy^ 

=3 ^{L^coS^S/hX* 3 0 n m t o fc„ 

[0135] IE 3 5 , HI 3 6 IC&V^T, TOP N LE 

FT\ CENT0ER , RIGHT , BOTTOMS, HI 3 3 CO TOP , LEF 40 
T, CENTOER , RIGHT , BOTTOM CO £ tbfc«-T 

EG^^- >-6 1 T*0)T4 y v/y^M^lTI/^o <b 
:5T% IlMS20fittiSE6 4, 6 5|Z-**U«X 

MOS h7^^^^-MSW^t^*^, 8S 

[0 13 6] tt, 2*Tv7mmm\z£*) = >-k 
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tzi/v = >&t<km<omm& 1 o nmis^tsstv' 

J&V>T, 3>IftRS: l 7 OtW!/ V'Kluiotlfe 
3kL,1tfe\Z., Siatf*2©Stt««6 4, 6 5, 

-)xA6 0^[t§^lR^2^tt®«6 4, 6 
5, Xfy^yy^ >-6 2 2UWS-£btt6 7 cO'?;;ive 
fro^®£^|&Bfc{fc LT«tti^^ o nmo»*u:» 

t£ffi6 3 F^I CO y 16. 8 n 

^t" 54^:7 Six*. *<nmz., 5/9=^ 

65, T^^^-r >6 6W^;- db953 7 C0#* 
BSrfRIMtLT 1 0 nmcol?£co^- h»ftBtS:«?^ 
5 0 r.C0<t#, V y 3 ylfiO*B(i 5 n mff ltffl» * 
*x£COT\ *6 3©SSttSe>lC5nmKlt»<45 8 
[0137] J^JiCO^ ySM^^ftM^gty- 

y ^ ^mtmttVr -C 2 8 . 8nmf $«lt«*tS^ 

3 0 n mJK Jif;iW*M-*X« , *6 3rt©vy3 ^KKfcW 
fctt* JBiau 5 *2 0Stt««^«ffiJ: f9 fcffiv^-f 5/ 

[0 13 8] L/c^oT, HI3 6 f^LfcJ: 5 f-, ^5 

$r4 0%J^Tic-T5 r tdSff* LV\ ^ <D <£ 5 ft ^ 
£b§(56 7 0l»£t*(DlSiC«totf^ 

-rtcMz^ *mw%^&. ate 3rt«:3is*rs^*cov 
y 3>»fbBio±^s btcv-y =>*{fcBiA*&ft6ffl* 

[0 13 9] t©SF«ffl»8«Srftffl Lt 2 y^Bf 
•*^J:9^y 3^^{bK^W^-r^Xg$:HI3 7(a) 
-(e) (cS^V^Tl^K-r^o 03 7(a) ^^"TJ; 

5^, v-y ny|?i^6 1 C09 *>iKV^l OSttffi^c6 

4 a ^»»L"C**S*U«J£V^JB1<0«|6 3 a 
StttJ-, ^V^^2 60«6 3 b^^LT**b/c1S^ 
0%V^2^Jgttffl«6 4 bi»tft5o ^/c. ^ 1 CO 
?g6 3 aO^iCtt. mStLfcSB3(OStt«I«6 8*S»« 

[0140] ^lW$2W«63a, 63b<D#t£ 
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f4, ay?s^6 l©*iai:»U3 8 0 nmi: 

ft 2 (Dm&mML 6 4a, 6 3b. 13 <^ffi1±ffi^c 68* 
¥(D±\aZ, 0 nm<DSi0 2 «fc 9 fc5ttJMMbHl7 

O^LTif 9 9 nm©i/5 = ^ffifldR«fc 
ffihJR7 1 as»rt3*i/ri^30>T\ W«fltihBl7 l o± 
®£?t6 3<Dmffi<nmte, 4 8 9 nm£ft£o 

[0141] ^<om^. i/y^y^^6i(D?^ m 

6 3 a, 6 3b, fittfi«6 4a, 6 4b§«$tl 
ttmM<D±mzm& 7 0 0 nmO^U =*V®Hfc;S£6 9 Sr 

«t5o JS^r, 03 7(b) l:/TtJ:5l^ 7*7 

c v d8?k: <t ^ Rff 50nm(Dv/y=> ^mtm (mmm 

[0 14 2] JfcK, *8 fc|WC*#0>ftl *Ty-7<OW 

14, 13 3 8(c) siwvj 3>»ft»6 9#*fc 

L/cm 1 ^sttis^ 6 4a (DizX'wmmwimm 1 2 

-t LT, $1(^*6 3 aOiiCOv-y ^V^ik^6 
iP^5 3 0 nm^5 5 0 nmOUSiSofc^Tll 
^f^/offi^Tt^^, HI 3 7(d) t^-TJ:? 

ft i ostt®« 6 4a ^±©fi**o-> y = 

16 3 a, 6 3bO_b^20&tt^«6 4 
bOl^v^y =»^«{fcBl6 9{4WSgJB&?gJ8l7 2lC<fco 

[0 14 3] ^ 1 i/^SXg^^T bt^T 

isv=i >mtm 6 9 oomm^, 6 4, 6 5^ 
i£v*fiH4ffi«6 4, 6 soKofi^vy =yS<kl6 

9 05ffl/- M:#lt, 91 6 3^*v>Stt?i^6 8<D 
±(Diy]) ^^mitme 9 0fIi/-h^<t:^I< tti 

So 

[0 14 4] *^T, £9 iHC*ft=<E>ft 2 X^<yy<D 
iIIglci:otV^yMl6 9^iit5o -ttf> 
$2 7f7^il(t 13 3 7(e) tC^i-ip^^y^ 
y!)x^6 itfefr-c5F«fltjh«7 l ^Bmu^«F^-eJ» 

t£*vs 0 r©±54s/5 =>>mkm£Q tezotmmwi 

ffiBS7 2 £rfflV>S r t^oT, TEG^->6 1© 
j$6 3t£*3ttS*>y ^^Kfb^6 9 CD 7^ y^^W 
^MfrSrSS^fci 0 3 8, 0 3 9<D£ 5*^*d s # 
bttfCo &*5> 03 8, 0 3 9 1-^Ufc^^ 

14, H3 4i;i:fc5v* , r r.j -c^bytiBBf^eSJ^snyto 

[0 14 5] 0 3 8t4, ^5 — t£bSP6 7<Z>d5*Tffi«SP«: 
8%ttfc»^»I»ffiS:^ttv^5 0 03 8fC*5V> 
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<7}±<7»y ^^^^6 9f4v-y = >^x^6 i <Dm± 

I^e>±*l:»5 5nmOi^tBl, L*>t, «6 3 

So 

[0 14 6] 0 3 9(4, V^— £j^6 7^£*M^£: 
1 6%t lfc»^©f SiMSr^LtV^c 0 3 9M 

6 3<D±(DiyV ^>-®HbJH6 9{4, ->ynyr)x/N6 1 

70 $6 3 CO±(7)v- y = ^KfidK 6 9 <7>§lff:#*l4i£/-- ft b 

rv>s 0 

[0 14 7] L/c^oT, 2*"ry7<DWm%:1feX-Xfr 
<bft l 6 4 icy- MilrMt^tt^P^ 

Id, j&6 3<D±<DisV a^iMfcUle 9<Dm$&ffl%.&3 
0nmS««ofciUt, «6 3©±(OVj a^Rft 
JR6 9^i/y ^y^xA6 1 OSJiffii 9fcft<45- 

l^sh-, y^ffifttJ: 9 v-y ^^mtm&n 

±§.tt£ril5#>Scfc 5 icLTV^So SfcK, SB4HJ6»JI8"e 
{Ci^y ^>-^>ft:^7 2 Srffl?fiK-fSXSSr*P*.5 r t^<t 

[0148] 2xTvywm<Dm\^ 

^ 5 0 ^J^tf, 03 7(a) ^^-T J: 9 i-, ^X^CVD 
fel-J; 19 is!) ^^mt^6 9 $rMt^^X1tS2ll 
JKIBtWIS-e&So 04 0(a) iC7n-T4 5 J-s > 

y =>»ft;R6 9<D5*?*fc^fcH*d s *#*»l^S1* 
®Sc6 4 a <D±0^a«FP^^>— «B&7* hyv^77>( 

y 3>»{kii6 9^±;-, mm 5 onm^>y ^^ift: 

[0149] ^^tc, SS^C^SUry^ 

x o r^Fiiffi^a^ 7 2 £ > y = v^ib^ 6 

40 9Sr»SLt, $10*6 3a^v'y^i«6 
9(7)^^:^5 3 0 nm— 5 5 0 n m(D0. $ ^ * o 7t^,«^ 
T*IlXf^^liWTt^^> 04 0(b) IC^-T 
1 1 oStt®« 6 4 a 0±<^ v y 3 y»ftR 6 

So SKDffittW6 4a^VynyK 

^^it-<TiS<, LH, *6 3a, 6 3b^»30fi 

tt^«6 8 cD±td#^-rs vy =r>-®ft:^6 9&mmm 
&mm7 2<Dftte\cxoxmm^—b&'h£< *otv> 

50 So 
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[0150] **3, wmm&&m 7 2 (omw-it* wmw 
±m 7 1 (omm*. stt^Sc 6 4 a , 64b^#j^ 

- McStfLT, *6 3 a , 6 3 b >Stt«« 6 8 <D 
iO-> ]} ^ ^BtffcBI 6 9 (DWm is" — h S:S < lxw^\z. 

[0 1 5 1 ] J*l>T, *9 kmZ0kft<DtR2X J r y-?<V 

jB2^7 L y7 p OWaftt, 14 0(c) [-^1- J: 9 70 

4(b) }I^L/cTEG/^-y^|6 3 |C:S«>i£3;ftfc 

v-y a^BMbil©^-* yvy^M^fci:: 
-5, El 4 KO«t5 4^Sbnt 0 
[0 15 2] 04 1(1 fiffiO£Wffi»*&0% 

So 

[0153] Itlia^ 7£tt1>I« 6 4 _L<£>W«f*ltBt 

iskj: 9 me 3±<d*sv =i/mikm<om&tm'j>L,x 

[0 1 5 4] i4 2fi, *&m<D9$4<Dmi&<Oi&1R<OQl 
SlS^/TtSrlitfcSc El 4 2 (a) tc^v^T, Ti& 
161RBE4 lO±^tt*«36S»4ST«E»4 2^7FM£ 
*U Sa^Kl?T*fc5 4 0 OnmdSSSt UTTifiite»8l4 

i_hK:§iixTV^o £jbt-> T**6*R4 l Tfi'JIE ^ 
&4 2(D±\Z&Si0 2 , PSG, B PSG«fOWWit63l»K 

4 3^8 0 OnmCOffSld^Stt-CV^o 

[0155] znmm&mmi 3<o±m±, t«bb»4 

R4 3 0W*S4:Lm » 1 3 
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L^„ BP*>, 5F«*1 02^ LTffiV^ IC- 1 0 0 0^ 
m\<*Z>k thlZ s ^7y-^ltKOHX(iNH 4 OH 
o»»JMXttW»ffi3t?tl*^tp*tl»«r*«-*"*. *^y 

[0156] ^ut, m7 [ZTjkftmcmm^m^x 

•9, gra*fiS&ffi4 3 £>S 9 KJf^ 2 0 0nmt*SJ:5f- 
eWif6»K4 SSrWS-t-So ;:<D»3\ IflffitK4 3 

<D&&<DmmmBt&T&<te^x* B4 2(w ktjh-j;? 
[0157] r^ct jimmum zzmm-tzm 

*fctt, KOH, NH 4 OH$:^7 y — £/HV^ 

lMm^fl/^lt «B^ffl»fljS:teffiU KOH 
3U*NH3 OH*4tf*7 y— *rffiv*6*fl=i;iJ:o-C* 

W\ vtD-M/yfT^fy^^ay (st i) com 

* (^T, 77>f^yh^-^i:v>5o ) <oi&$L 
(DltlbK. K 1 jllfc»«TRW Lfc« 1 Rtf * 2 y 

[0 15 8] 77^^ h^ — *<CLhK:«u -e<D_b^3t 

T> Dfl£b (Ofc5«3t^*ffl*ix, Will 3S4R 

■ftftS^ iotvya ^*tR«i:»* Lfc LOCOS ^r^ij 

[0 15 9] ^:t\ fla»«^MCi* s fiLtt"CfeO. 

MfSt'1577^^ h^-^<7)^XSS:«TtcIftW 
1"5o *"f ^ HI 4 3 (a) {C^-Tct 5t-'>y ^ ^StS2 1 
CO±{C^ff 1 0 nm£>Si0 2 JS 25i 100 — 250 nm 
tf>Si 3 N 4 12 6 SrJgfiKbfcSJC. rtb^(DSi0 2 ^2 5 £ 

si 3 N 4 i2 6^^^- h y y^77^»i:iot^- 

xy^U77^f^ h-^ — *»/£tfc«teBBn«f&2 6 a 
Sr^dc-TSo 

[0 16 0] ov>-c, E14 3 (b) ic^-TJ; 9 ^SPgP 
2 6 a $:iiLT'>y ^ySfi2 1 $rx 7 ^^^L, ^tt 
KJ; OKSBSi&SO. 2-0. 5/imII^)77^^h 
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immmmx^7jki,tzsT i *m&-tz>mi-m4<Dm2 

(c) (C^-f £ 9 Kl* HDP-CVDj£i:J:o*C77^^ 
> hffi?#4 5(D*t'>!) a 2 1 COJb®(-^y > 

ftfttt, *l*llli««ilBI«-e*>4. 
[0161) J^l>T, v-y 3^»{fcBt2 

^ p owiii:^2^^^^ , ow^^tT^9c ^tibowm 

^7^^-TJ: 9 3Sl*X5/;/0«F!gT*te, S&fC 

offW^^^W, 0flx.fi I c - l o o o^^ffl-r 

[0 16 2] Z.(DW> 1 ^T7 s «|WiC^2X(M4 
7<D»rffitt:El4 3 (d) o£ 5^*o-Cfi»o*^A< * 

So 

[0163] *2*^y:/0>WBlSfc:»So -t 

£>W*tt\ IS 4 3 (e) tc^-T J: 51-, ic-ioooj: 
K> fctt«<Dffl«*fi*JB^-C*>y 3y»lkK2 7co_L®£ 
WSU Ctli-ctO, Si 3 N 4 R2 6<D±tfV>y a^BHt 

^2 7^ri^5fe-r5o c<o*§£\ *>vmm45<v 

*£MPgB26a<^ + l;iv'y ^^S8<klK2 7^^SS 

[0164] 143(f) IC*-*" «t 5 lC Si 3 N 4 K 

2 6!:ig|IJ;ot^L, o^T*Si0 2 ^2 6 $r7^S 

=a ^Kft«2 7dSfiffl5i:*o-cmnS. ^oaas 

C0i£bSi5^7n^C0^abfi:^ 1 0 0 — 2 5 0 nmg£-CS>£ <£> 

[0 16 5] ttt, 77^^ h/HSM 5 36>6>*tHU 

ytvy 3^»fb«2 7<oia«fBSr, r^^^>-}>^-^4 
hv^46ft ft^Il^-s!K(75^ : ^^ffiv^^ml^■x 

oi547?'f^>'H^^4 6S:fflv^t, Bft<0|£ 
[0 16 6] ^x/N±|:SS077>f^>'b-7-^S:± 
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7^±l:lllt77^^ hv-^itBHTg 

[0167] fflS LfcRW-Ji* SI 4 5 {ZT^-tX 0 K s o 

10 5, B3 0(a),(b) t£^l£*i& s »b*Xfc. H14 6(a), 
(b) ^^Wf^MlEaiJSlBl^^^L, rattttX^rftXteY 

[0 16 8] ft*5. H4.6(a),(b) <D«tt^*ffitt. 1 
p pm^^x^^fl^f^COO. l/xm^ta^-T^o 
y^^«tS*jE*0»j3£Ttt, 77-<^h-7-^46 

aLtULrS3tT ? — ^^MiESrdM-J-^o Vx.'^<Dmi6&\Z 
#^#/^^t'^f«7^77^^ >- hSSfili^*" 

— y ^yxmmztiZo 

[0 16 9] [14 3 (f) *4 5d»P>StRffil-^ffi 

LfcMSr77^ ;* > h^-* 46fc LTffifflLTV> 
So -t^J: 5*»JtOT7^ * >- h^-^ 4 6fi, HI4 

2 (a), (b) (D^{iij(^7^-r j: 5\c±\zfe&m%ixmm£ti 

S 0 dixlC*J-UT7>f — /UK««t?t*x 04 7(a),(b) 

j(7 <D^m\z7jk~t£ b >>y 3y»fti2 7<t vtjiZthn 

2 8-Cl4il^«« (Dfl») ^77^^F-7-^47 

[0 17 0] ^*!>^^W±lC|g|4 7 (a), (b) K^cf 
2lS^77^f^^h^^4 6, 4 7«r»J*U 

Id, ^*fls: i?i^W©5 ^C0RJHcSio^4OCD®«T0 
P, RIGHT, BOTTOM, LEFT t R <D * ^(^^^CENTERcOff 5 ^> 

h-^— ^ 4 6 ty -c—^ YW&<r>T : y<<* y 4 

[0171] ^tthh 5 frffi<DT 7 <<( * y — t 4 6, 

4 7 £$J;£Lfc<b: r 5. d3 4 9 . 5 o^^-TJ:5*aii 
^^Ha^C0T^-f p< >- V 4 7^aiS<ORIIttl 0 

5^ (f* IB) 
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(i) ¥*{*s«©£ffi©±fcte«m*fl*i*-r5is 

iEii6&lK©W«©«K, ttK*i©«£J:0 fctJev*ilS2 
©a§ *tt5 SB 2 off **fflv^t. t&8Eit6jSIBSS:$F 

[0 17 2] (2) meiftftK&gjft-t-sMfc. (WE* 
1Mb. meSMm^Yy^m^m.t>n^^'m2(omm^ 

ftbtlZZkZW&t-tZ (1) iE«<Z>¥«#3£S©§!i 
[0173] ( 3 ) fflTiaf&ttJRtti' U => >-mtmXh 5 

£t 5 (i) nm<o¥m&mmom&i3&. 

(4) ttlSS5l©W!S*J-«t9ffiE*6»K*W«-t-5BS 

t-rz (i) i^ia*©**«c»it«>»5ai*tfe. 
[0174] (5) aaiEfu<£>;*7 v-tm?zm2<n7. 

7D-IJ, ^fflSi^UfiSritfttS (l) 
(6) iriEfBi rc>*9 y-rau r?^©^^!:^ 
(l) X(i (3) (cCtto^NF^SeCOMit 
[0 17 5] (7) MIE^iro^^y-fi, OHS£W 

-rs55-sfcaij*^'>y xmwgxtemik-t y ^aj: t> 45 
«8*4&-£tr:: t zw&k-rz (1) xtt (3) tcia«© 

(8) MISOHSSr^-TS^tfcS'Jl*, KOH3?.(iNH4 

OHTj>5: bZftmt-rz (7) lcBtt«>¥ttftttB 

[0176] ( 9 ) miss 1 ©w**tt, ffi»»i«fc» 

■f -5JEi^^S©it^o. 0 6#m- cm 2 /gfilTT* 

fesr b*¥ffl.ki-Z (1) Xte (3) Kf5i&©^»# 

(10) StrlEflltS:l^v>fcMie^«:*«©i:BOffiai 
ttu MIE*^S«©^±B^©ffi»© 7 0%EIT© 
SEHKifeSC t (2) l-|B«©^«^B 

[0 17 7] (11) flfrlE«fe»Kfi, K^I7"7X 
^b*W<8Hb-rz> (l) Xtt (3) lcfE«©¥»flc3£S 

(12) HtJtEl&gkHilB:* T'^X^fls^fttt^JHfefciS 
ZixtzZ.b&ftmb-tZ> (l) Xtt (3) IcIBjSc©^ 
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[0178] (1 3) m&3S2<z>wmmzj:zmuiieLm 
.tot, «na«Ert^****tfci)(riaiftWKS:iwia*i»fr 

5dtS:»»tt5 (l) icia«co^^^Kcoliit^ 

ft. 

(14) tufSfiSBii, S)tfif^M-7-^tLt«ffi 

sns^i^sttts (13) KiE«fc©*M?fl^e© 

[0 17 9] (1 5) *HB|ft|»KSr»«i-5li(Itf4. Wl 
XS£ 5r b*Mkb-t-& (1) K1B«©¥ 

(16) mmmmmteT'rx^'cvDmzx vi&^n 
t-rs (2) i^ia«ioi|feWfr»««>«a*». 

[0 18 0] (1 7) t&lEWIt* hyT'Bl 4: 
i» »*©IWk:4MJII!IMfcK«r»fi8-r5xeSr*€>J-*i"«- 
b&ftWib-rZ (2) t^ffitt<0^ft:Slfi©i8it*ffi. 
(18) HfHE¥^fls:»«tt->y = V«t£-e;fc 9 , mFlSifii 

30 ~2f&offiia('#ffi-rsr kzismb-rz (17) tcis 

^co^gf^BroSiit^fe. 

[0181] (19) ffi1S*ftKR.i: 9 tW0^acDilv> 
W»fflttW«Sr«rfEllfe»BI©±lcj|?*-r 5 Xg£ * 5> I- 

m-tz^k&w&k-rz (2) tci2®©^*^B©®i 
(20) wimm&mte^v ^^mitrnx-hv . mmmm 

9) fce*©¥*fc£««>«ifc$rife. 

[0182] (21) HfllS-V y 3 i'SflsBSH: 3 0 n m~ 
40 1 5 0nm©Rf?IC^SH5-ttW»i:t5 (2 
o) »clE*o*WfltS5«o«aiirife. 

(2 2) miE¥3f^Sffi«v'y =^S«-CfcfJ, flfEifS 

U^ylfti-p*)!), fifE^2roWBi*lcJ; 0ffiEI6» 

a±B*-r-<D?SS© l . 1{§~1. 5fg(75©HI-ff?5E 
L, ffrfB«F!Bffl«*IK« 30nm~l 50n m(DPlf:Sr 
50 Its: k*ft'&k1-Z (19) KfEi!£tf>¥ifW3SB© 
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[0 18 3] (2 3) mmmcD^tat, ttE^ttttSK 

-rs (2) E*^*wff««o«sfi*ife. 

(2 4) «rlB*loW**lwJ:5ttlBI6»«^«r^tt, 

fy/l:J:oTl»*tSIi«r*f)fclrt5 - 4: SrWR 
fc-J-S (2) l-IB«o***3Slt«5«3t*». 

[0 18 4] (25) mmmmm^^y^^ycDMxtt 

-T* (2 4) lc|B««)**(*:aS«o«Jt*S5feo 
(2 6) .»E*2 0W»**ttfflUTWIEJIil»ll(tS:BF» 

Ui-artS:4»«fc-r* (2) fcfB«<&¥W{MS«<0S 
[0185] (27) mCllS 2 <a$F®*£«/B LTstlffi 
&g 1 0 0 n m- 1 0 0 0 nm^Mfi^) !f 3tSr 

t5 (2) lcett0¥ttflc8K0*ft*&. 

[0 18 6] (2 8) fflTE*»ft:*fitt, 1 X 1 O 4 N 
/m 2 - lxi O 10 N/m 2 ©+^**r*^SW*# 

fc*r««ii-* (1) tee«o*«*MS«©«3t*«6. 
(2 9) »|B**ff*«^W1E±ffiOlHia©a*f4, 2 50 
OmmE3^ttS^®®i-^V>t 2 0 0 nm*?g-efc 
0, ^O, 5 mmE JOtttoa8l:ftV^ 5 0 nm* 

mx'&zzkzftmt-tz (i) *ce«^*w*»«^ 
[oi8 7] (30) &mic&n<ohz>mmm**mft 

M 6 UT«HBl6»aS:¥aft:rsxai: £Wi-6 
»» fc 1~6 ***SE«o«Ml*fe. 
[0188] 40 

h*S/hS < 46 J: 5 4W**J*rflIi^6JB l y^I 
«Xg£r*L-C^5tf>TN «««^Sl>«tt4* J F'fiR« 

[0 18 9] K 2 0»llfi05flt?f3:, ttffiFJBStKO 
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tr^9y-*««+6ifc tte, EE«*Pl[fc»i-6ffilt 
£44t0Jtd*O. 06/zm - cm 2 /g»Ttfc5SJ 
0W»#fcfflv^Tifc{b<e»IIISr«F«"r6 4:, NHbil&IHR 

60 

[0BoflS*4SftW] 

[[Hi] (Hi (a) -BKc) tt> «^>tn-Fl/V 
^T-T y 1^ — *s 3 ^<o?gfiS;xS«:^-f»fSlgl (■*:£> 1 ) 

[El 2] 12(a) , 1212(b) ^Oi/tP-M-^ 
^r^r y V— Va VO^j*xeSr*"f»fffiBI (-t0>2) 
"C*>5. 

[|g]3] 13 3(a) , 0 3(b) 12, 
^T>f yu— V a ^0»j*xa«r»-t-»rBBH (^3) 
"C*>6. 

[13 4] B4lt B 1 -0 3 ©iai:ffi o t S T I (D« 

[[35] 135(a) ^mcommomm^mm-r^ 

0J*:«-*M«BHU 0 5(b) li^rO±®!3, 13 
5(c) ttW»«^<ofife^0!ISr*-t-ftlffiBI-Cfc6. 
[13 6] B6it ^K^^JgO^co^^gcoK 
itXSfcfliV^W** (I C- 1 0 0 0) OffilffiJPKfc 
ffi«ffi**ioBB«S:»liEL.fc^9 7^*)6. 

[13 7] B7it *&m<oni&<Dj&itii<o*m#$im<ost 

a&Xg/BV>5WlS* (S u b a 4 0 0) <DjE«*0*i:JE 
[13 8] B8fl, **W<oHSl <D*fto»«fc«6i^-f 

[[3 9] 13 9 (a) -(c) te> #«W<Z>» 1 ^HJSOJBJB 
Cff^^P - h u^^T-f y U— Va v<7)£iigX*I£r 

^-ri£r®i3 -efc5o 

[1310] 13 10 (a), (b) f*. #^Off5l CO^jffi^ 

h uv-^T-r y u—>a ^a>S3exg 
ZTF-tWrmm (*co2) -e*>6. 

[131 l] Bint **^o*i(0||J6^1l8lc«6 
VtD- b u-^^r-r y v-a ^o^aScxg^^ms 

[1312] 13 1 2 (a), (b) «\ *&W<Dm KDMM<DM 
(^(Oi) -Cfe5 0 

[13 l 3 ] [3 1 3 (a), (b) tt, #«Wtf>SS l <7D^JS^?^ 
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OtC9 2) Xtb% 0 

[014] Ii4(t *ft$i<D&i<nnM<DMm\z&z> 
[015] @i5lt *»W©JBio|Mfe<D»<|RK«a 

[Eii6] 116(a) n *¥£w<om i (omM<r>m&\z. 

i/v => >mtWk<DW, y f, <Dmm<D'&<Dmfe<vmm 
<Dmm#^*^'rmx*tbv , mi 6(b) n *asw^» 

[B17] Bi7tt, ^P^co^ioHJSo^^^ 
v-^ n — h i/yfr>f y ->3 ^figt^^co^ l 

[Hi 8] Hi 8fl *IBWo*i<o|IJfiojBffi^«S 
5/* h is^^-TJ y v- 3 ^^O^O^ 1 

[019] 0 1 9 (a) fl *369!<&iS 1 <OM<Dmik\Z. 

tsrtzm i *x y ^w«(^BRtcfiEffl-t-5^7 y — i-k 

•ft»og|JP»#*r*i-B-C*0, 01 9(b) tt, JBl 

^7y^iB»7ovy =iyKfte^ov^T*bi^ 

[02 0] B2 0(a),(b) tt\ *¥&W<DmiV>MM<Dffi> 
[02 1] 02l(a),(b) fl *JHO*l©!MiO» 

i^4>«aa*:'&* j &fc»'&o i XTy*7<Dwm'&<Di>'}) 

[02 2] 02 2(a),(b) H *&W<V&1 <DMM<Om 
[0 2 3] 02 3(a),(b) tt, *8S^l^Hl£^ 

2 ^^m^j^^^it^m^o i y /wss^v/ y 

^yKM^ti^^ti (^2) -CfcS. 

[02 4] i2 4(l *^PJ(75Bl(D^SSO^S(-^tt 

6 SB i yytDmmfctizm-t-zfrtkfti • ^Tk^^it 
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[025] 025*1 *&w<Dmi <Dnm<D]&mizisrt 
tsio 2 • si 3 N 4 mmmfci£t<Dm&*^-rmx*tbz> 0 

[0 2 6] 02 6(a) fl #3§9!<E>f! lHWiCO 2* 
^Sfc»Ott»oWfffiH, 02 6(b) fl 

®0-efe^o 

[0 2 7] 02 7 (a) -(c) H 02 6 (a) {C^L/df* 
itf [0 2 8 ] 0 2 8 IS, 0 2 7 (a) —(c) (Z)I^lCj;ot 

[029] i2 9(t *mm<Dm mm^m\^^x m 

[0 3 0] 0 3 OH 0 2 9\Z7jkL,tc¥m&V *-^(0±. 

[03 1] 13 111 ^fls^^^o^oi^Dflifh^S-^ 

[03 2] 03 2H *£mt£$ ^s^<OmM<OW{h&'bM 

[03 3] 03 3H TEG^^-^M^n^M 
[03 4] 03 4*1 ^ft^x^WSS^TEG 
[0 3 5] 0 3 5H Sl^fi»2^r^^«S 

[03 6] B36I4, Ill»i0 2^fy/Ilft 

{c i otffl(D±t*»s $ *Lfc > y 3 >mtm(Dm 2 com 

[03 7] 03 7(a) —(e) fl *S£Ktf>lg 2 HJS^fi 
[03 8] B3 8I4, «^o|2»ll:J:oti 

[039] H3 9it *&&i<Dm2nnj&i&iz.£vxm 
■f-0-efc^c 

[04 0] 04 0(a) —(c) fl ^P^^^3|l5E^flg 
[04 1] i4 1(t **W<0*3Hlfi^l»l-«fco"CW 

[042] 04 2(a), (b) ^m<n^ a (omm^m 

5(7 [04 3] 04 3(a) -(f) fl 5 <DMMV> 
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fbl»o«v^*r*i-»rHBI-e** 0 . 

[04 5] 0 4 5 te, **W<7>IB5tOiafi<^?e«BtCJ: «9 
[04 6] I4 6(a),(b) (4, *9£W<Dm 5 <DMMV>M 

isi*o»j^***-t"ia-e*>5o 

[H47] B4 7(a),(b) te, #589! 5 OHlfiOJK 

¥ffi0fc*<0*rffi0-e&5o 
[04 8] 0 4 8(4, **W^*5^*KS©»«fcJ:9 

[04 9] 04 9(a) —(c) f*, 0 4 8 "C* bfcJBJfcflB 
gff<0 5 ^OTOP , RIGHT , BOTTOMcO^^OT^-r y V h 

[0 5 0] 05 0(a), (b) (4, 04 8-e^L*:ai5£@n?T 
<7)5 ibOLEFT, CENTER T 5 -f * V Fv-^^ 
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2 1 i/!J3 >S« , 

2 2a i£V>(iO*^-«[«, 

2 2b *Sfi<0*l0)*-?iB*£, 

2 2c 3fcVMitf>*?-«fc, 

2 3a, 2 3d j£V^«0>JJt (QQffi) * 

2 3b *gg<£>*l£>f« (Daffi) , 

2 3c m^m<om (Ba») > 

2 4,2 5 is y =» ^itfklR, 

2 6 '/yavtfti (^^^±j*^^-r^>T^te^ 
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